Selective M3 muscarinic receptor antagonists inhibit smooth muscle contraction in rabbit trachea without increasing the release of acetylcholine.
Although five muscarinic receptor subtypes have now been cloned, only three receptor subtypes have been demonstrated pharmacologically in bronchial tissue (designated M1, M2 and M3). By using drugs that show selectivity for these receptor subtypes, in combination with a sensitive and specific high-pressure liquid chromatography method that enables the direct measurement of acetylcholine (ACh) release, the existence and function of these muscarinic receptor subtypes was investigated in rabbit trachea in vitro. Atropine and ipratropium bromide, nonselective antimuscarinic agents, dose-dependently suppressed contraction of rabbit trachea induced by transmural electrical stimulation, but at the same time enhanced the release of ACh, suggesting the presence of an autoregulatory feed-back system. The M2/M4 receptor antagonists methoctramine, 11-((2-[(diethylamino)methyl]-1-piperidinyl)acetyl)-5, 11-dihydro-6H-pyrido(2,3-b)(1,4)benzodiazepine-6-one, 5,11-dihydro-11-([(2-(2-[(dipropylamino)methyl]-1-piperidinyl)ethyl) amino]carbonyl)-6H-pyrido(2,3-b)(1,4)benzodiazepine-6-one and 11-((4-[4-(diethylamino)butyl]-1-piperidinyl)acetyl)-5, 11-dihydro-6H-pyrido(2,3-b)(1,4)benzodiazepine-6-one also dose-dependently increased ACh release during electrical stimulation, indicating that the powerful negative feedback system is mediated by presynaptic autoreceptors of the M2 or M4 type.(ABSTRACT TRUNCATED AT 250 WORDS)